Objectives. Prior studies have conceptualized and operationalized social support in different ways, making it difficult to determine if the inconsistencies in findings are due to differences in study design, samples, conceptualization, or measurement. The present study examined the replicability of models of social support and caregiver distress across 4 community-based caregiving studies representative of many conducted in the past 10 years. The goal was to identify areas of consistency in findings across the data sets.
HE stress process model of caregiver distress delineates the role of such resources as social support in buffering and/or mediating the effect of stressors on distress (Lawton, Kleban, Moss, Rovine, & Glicksman, 1989; Lazarus & Folkman, 1984; Pearlin, Mullan, Semple, & Skaff, 1990) . A plethora of empirical studies examining the stresssupport-distress process using a variety of clinical and community populations have shown inconsistent results. Informal support is believed to lessen the negative consequences of caregiving (George & Gwyther, 1986; Matthews, Werkner, & Delaney, 1989; Pearlin, et al., 1990) , but the nonsupportive aspects of personal relationships have also been noted (Barusch & Spaid, 1989; Bass, Tausig, & Noelker, 1988-89) . Informal support networks alleviate such negative aspects of caregiving as emotional distress, health concerns, and economic strain (Clipp & George, 1990; Thompson, Futterman, Gallagher-Thompson, Rose, & Lovett, 1993) but also demonstrate mixed, and sometimes unexpected, relationships to stressors and distress (Franks & Stephens, 1996) . Which type of social support is most effective is also in dispute (Aneshensel, Pearlin, Mullan, Zarit, & Whitlatch, 1995; Li, Seltzer, & Greenberg, 1997; Thompson et al., 1993) . The results of the large number of caregiving support studies cannot be easily integrated because, in addition to different sample selection procedures, different measures of stressors, support, and distress outcomes have been used. As a result, although these studies provide breadth of knowledge, the likelihood of replication of results, a crucial element of scientific validation in the logical positivist framework of social research, is hampered.
One approach to distinguishing the effect of sampling differences from measurement variation is to develop and replicate a common set of measures across different samples of known characteristics. We report the results of a cross-sectional secondary analysis of four caregiving community-based studies representative of many conducted in the past 10 years. These studies contained many common measures of selected stressors, support resources, and caregiver distress. Two of the studies examined caregivers of persons with dementia and two examined caregivers of older persons with a range of heterogeneous frailties. Although the data sets were developed for other purposes, they shared sufficient common indicators for us to control for conceptual and operational equivalence of measures. Our goal was to identify areas of consistency and inconsistency in findings across the data sets controlling, as many studies cannot, for variation in definition of measures.
Models of Social Support and Caregiver Distress
Caregivers' negative psychological outcomes have been variously conceptualized as caregiver distress, burden, strain, or depression (Schulz, O'Brien, Bookwala, & Fleiss-T ner, 1995; Stull, Kosloski, & Kercher, 1994) . We interpreted distress as a reflection of negative consequences among caregivers who continue to provide care in the community, using depressive symptomatology as an outcome indicator of a mental health consequence of caregiving.
Stressors are experiences or events that create a state of arousal and that motivate persons to cope with behavioral demands and with the emotional reactions that are evoked by them (Lazarus & Folkman, 1984) . The mechanisms that link stressors to distress outcomes are difficult to specify. Some stressors may affect distress directly, whereas others have primarily indirect effects, depending on the mobilization of support and other resources. Research has suggested that increases in functional impairments are associated with increased distress among caregivers of the physically impaired, whereas behavior problems are more consistent predictors of distress among caregivers of persons with dementia (Miller & McFall, 1991; Pruchno & Resch, 1989) . Our underlying assumption was that the stressors of behavior problems, functional limitations of the care receiver, and caregiver health would be associated with higher levels of depressive symptomatology, controlling for the demographic and caregiver context variables often associated with depressive symptomatology (e.g., gender, race, income, years caregiving, and caregiver relationship).
Our study focused on a key resource for caregivers, that is, the social support they receive from their informal network of family, friends, and neighbors and the formal network of paid service providers. Social support is a metaconstruct representing the instrumental, emotional, and informational assistance provided to individuals by others (see House, Umberson, & Landis, 1988; Sarason, Pierce, & Sarason, 1990; Thoits, 1995, for summaries) . Because social support is a multidimensional construct, we included two types of informal support (emotional support and instrumental support) and one type of formal support (instrumental support) in this study. Informal emotional and instrumental functions of support differ in degree and purpose. Informal and formal support share the ability to provide concrete or instrumental aid, to assist in evaluating problems, to help in formulating and implementing plans of action, to give feedback, and to affirm a person's capacity to deal with a situation (Caplan, 1981; Krause, 1987) . Their main difference is that formal support is governed by contractual or paid arrangements rather than the affiliation and obligation norms that represent provision of informal care (Litwak, 1985) .
Theoretical interpretations of the mechanisms by which social support influences the distress process vary. Social relationships are believed to enhance the feelings of selfworth, self-esteem, and the sense of well-being that comes from feeling valued by meaningful others and to aid in the resolution of designated problems or losses (Antonucci, 1990; Cutrona & Russell, 1990; Krause, Liang, & Yatomi, 1989; Thoits, 1995) . Many researchers have suggested that the links between stressors and support may be strongest in their effects when there is a match between the benefits provided by specific types of supportive behaviors from specific sources and the needs created by particular events in an older person's life (Cohen & McKay, 1984; Cutrona & Russell, 1990; Krause, 1990 ) . Studies in the caregiving literature illustrate the relevance of matching between type of support and type of stressor and/or type of caregiver burden/ distress outcome (Clipp & George, 1990; Cohen & McKay, 1984; Cutrona & Russell, 1990; Hays et al., 1998; Li et al., 1997) . But little consensus has developed about which are the most important linkages. In this study, we examined linkages between different stressors and different sources and types of support in their relationship with caregiver distress.
Three models of the ways in which social support influences distress levels guided our choice of hypotheses (Cohen & Wills, 1985) . Main effect models propose that there is a relationship between social support and caregiver distress regardless of the stressor condition. Each type of support may have differential effects on distress but in general can be expected to have a negative relationship with caregiver distress. Hypothesis 1 stated that higher levels of informal emotional support would be associated with lower distress, because perceived emotional support is associated with higher self-worth and a sense of acceptance by others, and thus is effective in reducing emotional distress (Krause & Borawski-Clark, 1994; Sarason et al., 1990) . Hypothesis 2 stated that informal instrumental support may lower caregiver distress through the concrete aid and respite provided to the caregiver by family and friends. The association between formal support and caregiver distress is less easy to predict. The few studies that have examined the main effects of formal support on well-being (Krause, 1990) or caregiver distress identified contradictory results. In accordance with the general stress model, and similar to the assistance provided by instrumental support, Hypothesis 3 stated that formal support may also lower caregiver distress by the provision of aid and respite.
Moderating or buffering models assume that social support changes the way in which caregivers appraise the seriousness of the care receivers' impairment and caregiver activities, or that support is effective mainly under conditions of high levels of stressors (i.e., social support affects the direction and/or strength of the relationship between stressors and caregiver distress; Baron & Kenny, 1986) . The relatively few studies of the moderating effects of informal and formal social support in the caregiving literature have identified study-specific, nonuniform effects of social support that depend on different sources or different types of support at different points at the stress process Bass, Noelker, & Rechlin, 1996; Li et al., 1997) . We did not propose any specific moderation hypotheses at the outset of the study given the ambiguity in the literature, but we systematically assessed the likelihood of combinations of stressors and support moderating caregiver distress.
Whereas moderator models specify when certain effects of social support will occur, mediating models examine how or why such effects occur (Baron & Kenny, 1986) . The effect of stressors on mobilization of support has been discussed in terms of the formation and content of helper networks (Cantor, 1983; Litwak, 1985; Stone, Cafferata, & Sangl, 1987) or substitution, supplementation, and linking mechanisms between formal and informal supports in changing contexts of need (Cantor, 1983; Chappell & Blandford, 1991; Greene, 1983; Miner, 1995; Noelker & Bass, 1989) . As the number of functional limitations increases, caregivers may seek to increase their support networks and turn to increased contact with family and friends or use of formal services (George, 1996; Miller & McFall, 1991; Stoller & Pugliesi, 1988) . We thus hypothesized (Hypothesis 4) that higher levels of stressors would lead to mobilization of formal and informal support (i.e., a positive relationship between stressors and support) and, in turn for reasons noted in the discussion of the main effect model, a negative relationship between support and distress.
In sum, we proposed four hypotheses testing potential main and mediating effects of the relationship between stressors, social support, and distress and systematically examined the moderation model. By assessing these patterns of relationship across four data sets, we assessed consistency and replication of findings.
M ETHODS

Descriptions of Samples
In our replication analysis, we selected caregivers who were spouses, adult children, and children-in-law from the following data sets. As in most caregiver studies, the majority of sample caregivers fit into these relationship categories, and the data sets contained only a small proportion of other types of caregivers. We recognized that spouses and adult children often have differential reactions to the caregiving experience and included caregiver relationship as a control variable to identify the extent to which differences in distress occur, controlling for other demographic variables that often distinguish spouses from adult children. Table 1 provides a detailed description of the study sample characteristics.
Alzheimer's care study (ACS) .-This sample ( n ϭ 496) was drawn from Study NIA-RO1 AG09791, Cultural Factors in Caregiving Outcomes, 1992-96 (Rosalie F. Young, principal investigator). The original purposes of the study were (a) to identify predictors of institutionalization of African American and Caucasian persons with Alzheimer's disease and (b) to explain differences in caregiving outcomes through a focus on culturally based expectations to provide care. The nonprobability sample of caregivers was recruited from referrals from social service providers, health care workers, support groups, and public service announcements in Michigan. Caregivers were eligible if they were providing the majority of care to persons diagnosed with Alzheimer's disease. Sample caregivers were 79% female, 32% African American and 44% spouses; had a mean age of 60 and a mean educational level of high school graduate; and were caregivers for an average of 5 years. The average age of care receivers was 77, and 83% resided with their caregivers.
Respite care study (RCS) .-This sample ( n ϭ 412) was drawn from Study NIMH-RO1 MH45840, Targeting Respite to Promote Mental Health of Alzheimer's Families, 1991-94 (Rhonda J. V. Montgomery, principal investigator). The original purpose of this study was to identify factors that influence initial respite use and respite use over time. The nonprobability sample of caregivers was recruited from referrals from agencies providing respite or professionals who routinely come in contact with Alzheimer's disease patients. Caregivers were eligible if they were providing primary care for a person with dementia (unspecified) and thus were eligible for respite services. The sampling strategy selected users of 26 county-based respite programs in Michigan and nonusers of respite services, that is, those who had inquired about services but not yet used them or caregivers who had never inquired about such services. Caregivers in this sample were 79% female, 12% African American, and 57% spouses; had a mean age of 63 and a mean educational level of high school graduate; and were caregivers for an average of 6 years. The average age of care receivers was 77, and 92% resided with their caregivers.
Health care study (HCS) .-This sample ( n ϭ 293) was drawn from Study NINR-RO1 3381, Caregivers Formal/Informal Service Use, 1992-96 (May Wykle, principal investigator). The purpose of this study was to examine differences by race in access to formal services and attitudes about the mix of formal and informal service use. A probability sample of primary caregivers in northeast Ohio was identified by random digit dialing. Caregivers were eligible if they provided a least 5 hr of care per week to the care recipient and lived either in the same household or within 1 hr's travel. Caregivers in this sample were 84% female, 35% African American, and 10% spouses; had a mean age of 52; and had an average of 5 years caregiving. The average age of care receivers was 79, and 48% resided with their caregivers.
Elder care study (ECS) .-This sample ( n ϭ 155) was drawn from Study NIA R29 AG07587, Caring for Elders: Impact of Social Support and Burden, 1988-93 (Donald Stull, principal investigator) . The original purpose of this study was to investigate diversity of family caregiving arrangements and the extent to which these change over time. The nonprobability sample of primary caregiving families was recruited through newspaper and radio ads, notices in doctors' offices, church bulletins, and referrals from the local Area Agency of Aging in northeast Ohio. Families were eligible to participate if the older person was aged 65 years and older, residing in the community, and receiving help with at least one activity of daily living (ADL) from a family member. Caregivers in this sample were 85% female, 4% African American, and 7% spouses; had a mean age of 54 and a mean educational level of high school graduate; and had an average of 7 years caregiving. The average age of care receivers was 82, and 62% resided with their caregivers.
The data set samples varied on key dimensions. The dementia samples, ACS and RCS, had substantial proportions of spouse caregivers, and thus a larger proportion of resident caregivers, whereas the heterogeneous samples, ECS and HCS, primarily comprised adult child caregivers. Data set distribution of gender was confounded with caregiver relationship, but all samples were largely female. ACS and HCS had approximately one third African American caregivers compared with much smaller proportions in the other two data sets. As with most caregiving samples, respondents in all four data sets were relatively well educated.
Description of Measures
In Table 1 , we present a brief description of the measures, means, and standard deviations by data set. Control measures were selected on the basis of their association with caregiver distress in previous literature (Schulz et al., 1995) . The demographic control measures were straightforward and will not be described further. Rather, we focus on the conceptual and operational description of measures of stressors and support. Most of these were identical (common) across data sets, but a few were unique to a data set, sharing conceptual but not operational definitions.
Stressors common to all data sets.-Functional limitations refer to the care receiver's ability to independently perform basic personal care activities and was operationalized by a combined summary index of 10 ADL and instrumental activities of daily living (IADL) items (i.e., bathing, toileting, dressing, transferring, eating, using the telephone, food shopping, preparing meals, managing money, and doing light housework; Katz et al., 1963; Lawton & Brody, 1969; Spector, Katz, Murphy, & Fulton, 1987) . Caregivers' physical health was measured by a single item that asked caregivers to give a subjective appraisal of their overall physical health status (compared in ACS, ECS, and RCS to others of their age group and in ACS and RCS to others of their gender).
Stressors unique to each data set.-Cognitive impairment refers to difficulties that a care receiver may demonstrate with memory, judgment, and problem solving. In RCS and ACS, a summary index was computed on the basis of the caregiver's assessment of the care receiver's cognitive functioning in eight areas (remembering recent events, knowing the day of the week, remembering the home address, remembering words, understanding simple instructions, finding his or her way around the house, speaking sentences, and recognizing people). In HCS, a summary index was computed of three dichotomous items (problems with his or her memory, periods where his or her judgment seemed impaired, or difficulty solving day-to-day problems). In ECS, only one item was available that asked caregivers (0 ϭ no and 1 ϭ yes) if their care receivers had dementia. Behavior problems refer to the care receiver's disruptive behaviors. In ACS, caregivers were asked how many days in the past week care receivers had kept them up at night, repeated questions, dressed the wrong way, had bowel or bladder accidents, hidden belongings and then forgotten about them, cried easily, gotten depressed or downhearted, clung to the caregiver or followed him or her around, become restless or agitated, sworn or used foul language, become suspicious or believed someone was going to do him or her harm, threatened people, or shown sexual behavior at inappropriate times or places. For purposes of this analysis, a summary scale was computed on the basis of the total number of days a caregiver spent dealing with these problems. Behavior problems were measured in RCS in a manner similar to ACS, with an additional item asking caregivers about irritable or angry behaviors on the part of the care receiver. In HCS, only one item asked caregivers if their care receivers demonstrated behavior problems affecting the care receiver's safety or that of the family. ECS did not include a measure of behavior problems.
Support measures common to all data sets.-Informal instrumental support refers to the amount of help a caregiver received from family and/or friends with specific instrumental tasks (e.g., household chores, shopping, or running errands) that are associated with caregiving. A threeitem summary scale was computed that reflected the number of types of instrumental supports received (i.e., help with money, transportation, or meals). Alpha reliabilities were .91 (ACS), .76 (RCS), .52 (HCS), and .69 (ECS). Formal support refers to the amount of assistance a caregiver received from community service providers. A four-item summary scale was computed that was based on a count of the number of services (i.e., meals on wheels, home health aides or visiting nurses, chore or homemaker services, and short-term nursing home respite or use of adult day care) a caregiver had used during the previous 6 months.
Support measures unique to each data set.-Informal emotional support refers to the affective support provided to the caregiver by family and friends through companionship and comfort. In ACS, this concept was operationalized by asking caregivers how often in the preceding 6 months the caregiver had confided in someone, been comforted by someone, or been offered assistance ( ␣ ϭ .66). In RCS, informal emotional support was operationalized by asking caregivers how often in the preceding 4 months someone had comforted them, told them they were OK, showed physical affection, offered assistance, or told the caregiver that he or she was loved ( ␣ ϭ .88). In HCS, informal emotional support was operationalized by asking caregivers whether family and friends had provided companionship, listened to the caregiver's problems, or given the caregiver advice on dealing with life's problems or ways to care for the care receiver ( ␣ ϭ .64). In ECS, only one dichotomous item was comparable to the informal emotional supports operationalized in the other data set: Caregivers were asked if they had confided in or talked with someone within the prior 6 months about their problems, including concerns about caregiving.
Caregiver distress.-Caregiver distress, operationalized as depressive symptomatology, reflects the psychological distress experienced by the caregiver. The Center for Epidemiologic Studies-Depression Scale (CES-D; Radloff, 1977) was used in all four data sets. Because of the present study's focus on social support, however, two items in the CES-D that dealt with negative interpersonal interactions were dropped from the analysis. A summary scale was computed from the remaining 18 CES-D items. Scores above 16 indicate probable clinical depression on the original 20-item CES-D. As noted in Table 1 , the average depressive symptomatology score was below the clinical cutoff in all the samples, but respondents in the two dementia samples (ACS and RCS) had higher levels of depressive symptomatology than those in the heterogeneous samples (ECS and HCS).
Analytic Strategy
The proportion of missing data on predictors was relatively small with the exception of income. We used the EM algorithm within the SPSS Missing Values Analysis package to impute data on all predictor variables with missing data but deleted cases missing on our dependent variable, caregiver depressive symptomatology. The Missing Completely at Random assumption (Little & Rubin, 1987) was not met in all instances (details available from first author), but differences in estimates between analyses based on listwise deletion and imputed models were minor.
Our strategy was to carry out all analyses separately within data sets, comparing results across data sets for consistency. We examined the four hypotheses in two stages. We first examined ordinary least squares (OLS) regression models using only those measures that were common to all data sets (i.e., omitting measures of behavior problems, cognitive impairment, and emotional support). We then performed the same analyses including the measures that were conceptually similar, but measured uniquely in each data set. Because of the similarity in results, we present only the results of the final model containing common and unique variables. (Common variable results are available from the first author.)
R ESULTS
We used bivariate correlations to examine the core relationships between variables. On the basis of the bivariate associations between stressors and caregiver distress, caregiver distress had a consistent negative relationship with caregiver health and a consistent positive association with care receivers' behavior problems across the data sets. There was a significant positive association among two of the three support measures (informal instrumental and informal emotional support) in three data sets (ACS, HCS, and RCS; correlation results are available from the first author). Table 2 presents the OLS regression results of caregiver distress on caregiving stressors controlling for demographic and caregiver context. Similar to findings from other caregiving studies (Schulz et al., 1995) , the consistent stressors contributing to higher levels of distress in all the data sets were caregiver's self-rating of health and care receiver's behavior problems. Among the demographic and contextual variables, African Americans had lower distress levels in three data sets (ACS, RCS, and HCS); women and those with lower incomes had higher distress levels in two data sets (ACS and HCS); and spouses had lower distress levels in one data set (ACS). Table 2 addresses the first three hy-potheses, assessing the relationship between each type of social support and caregiver distress, controlling for demographic and caregiver context. The association between each type of support and distress varied by data set. In ACS, less informal instrumental support and greater use of formal support were associated with higher levels of caregiver distress. Lower levels of emotional support were significantly associated with higher levels of distress in RCS and HCS.
In ECS, none of the measures of support was significantly related to distress. The magnitude of the coefficients for informal emotional support and formal support were relatively large, however, compared with the other samples. That they were not statistically significant in ECS may reflect the smaller size of this sample, measurement error, or some aspect of the sample's composition not captured by our demographic and contextual controls. The standard errors for ECS were generally larger than for the other studies, and thus the b estimates are less precise. Because of different metrics for emotional support, it was difficult for us to compare the magnitude of the coefficients.
To evaluate the moderating role of social support, we centered the stressor and support variables at their respective means. Multiplicative interaction effects between these variables then were added to the hierarchical regressions and systematically cycled through a series of hierarchical regressions. Because of limited power, only two-way interactions were considered, and the moderation analyses were performed in three sets between four stressors and three types of support. One set included interaction between each type of support and the two significant stressors, caregiver health and care recipient behavior problems; a separate set included interactions between the remaining combinations of support and cognitive impairment and functional limitations. A final set included all interactions. The moderating role of social support was not supported in any of these hierarchical analyses, because the additional variance explained by each new set was not significant and the individual coefficients of each interaction effect were not significant (results available from first author).
Hypothesis 4, which suggested a mediating role for social support, therefore was not supported. The regression analyses indicated that the assumptions of the mediation model of associations between stressors and support and between support and distress were not met (results available from the first author). As shown in Table 2 , there were few significant patterns of association between stressors and our measures of support. Different types of support were associated with caregiver distress in different data sets. For example, in ACS informal instrumental support and use of formal services were linked to caregiver distress, whereas in HCS informal instrumental support and informal emotional support were associated with distress, and in RCS only informal emotional support had a relationship to caregiver distress. ECS showed no significant bivariate associations between support measures and caregiver distress. The bivariate results were confirmed in the multivariate analyses (Table 2) .
D ISCUSSION
Although the data sets were developed for other purposes, they contained sufficient common measures representing basic elements of the caregiving support-distress process model to provide a beginning effort at replication of results. This replication analysis confirms the robustness of behavior problems and caregiver health as important contributors to caregiver distress. Results of models examining the pattern of relationship between social support and distress are mixed, however. One type of social support is associated with distress in the expected direction in two of the data sets: Less emotional support is associated with higher levels of distress in RCS and HCS. This pattern is similar to the emphasis placed on the value of perceived support compared with other types of support (Thoits, 1995) . In ACS, less informal instrumental support and greater use of formal support are associated with higher levels of distress. In addition, there are few common patterns differentiating the two samples of caregivers of persons with dementia from the more heterogeneous samples. The lack of consistent findings across the data sets with respect to the associations between social support and caregiver distress suggests that similar concepts and common measures may produce mixed results, challenging some of our assumptions about the role of social support in the caregiver distress process. A major limitation of this study is the use of cross-sectional data to represent processes that occur over time. The lack of support for the moderation and mediation models of social support may be due to both measurement issues and theoretical concerns. In our effort to identify and use common measures, we had to rely on simplified measures (some with low reliabilities) to represent complex concepts, thus potentially attenuating the correlations. In addition, insufficient variation among the support measures may have constrained the estimates of association. Overall, the caregivers in these samples did report relatively low levels of support. It would have been difficult for us to develop more complex measures in some of the data sets because the measures differed from one another and would not have represented the same latent dimensions of stressors and support. We suspect that many of the measurement difficulties we encountered represent ambiguous theoretical interpretations of social support constructs. We do not yet know the most relevant dimensions and the best measurement strategies needed to understand the role of social support in the caregiving and psychological distress process.
Our results support the argument that an important aspect in understanding the causal processes linking stressors, support, and distress is the specificity of the relationship between these elements of the support process. The specificity hypothesis of social support suggests that types of social support that do not match the defined need of the caregiver may not be highly valued and thus will have little effect in reducing depressive symptoms (Cohen & McKay, 1984; Cutrona & Russell, 1990; Krause, 1987) . But this principle leaves unanswered the many complexities that may influence specificity of match between supportive benefits and needs. For example, the timing of support during the course of a caregiving career may be a key factor in reducing distress (Jacobson, 1986; . Similarly, the proportion or intensity of negative interactions with others may influence psychological responses to stressors even more than supportive interactions (Pagel, Erdly, & Becker, 1987; Rivera, Rose, Futterman, Lovett, & Gallagher-Thompson, 1991) . Our measures of social support in the caregiving literature rarely capture what is communicated in specific observable social interactions (Coyne, Ellard, & Smith, 1990) .
In addition, the robust relationship between behavior problems and distress and caregiver health and distress suggests the possibility that, because of their intractability, these stressors are not easily amenable to the influence of various types of social support. For example, poor caregiver health can lead to restricted activities and social relationships, which in turn may be associated with higher levels of caregiver distress. Similarly, problem behaviors of the older person may make it difficult for the caregiver to leave the care recipient with other informal supporters for a sufficient amount of time to make a difference in levels of distress. Clearly, more complex theoretical models and longitudinal analyses that incorporate linkages between types of stressors, types of support, and their interaction are needed to further knowledge about the interrelationships between stressors, social support, and caregiver distress. Yet, as this research shows, greater replicability of measurements across studies would also help clarify the generalizability of findings.
